





CONTENTS 
Cotidal Lines for the World. With Bie 2 ays R.A. 


Harris . . 102 
Where the Wind does the Work. ieee By 

Collier Cobb, . « « 310 
The Eruption of Mount ¥esuvnes, pail 8 906. 

lilustrated. By Thomas A. Jaggar,Jr..  - 310 


lilustrations of Damage by the California Ea thguake 325 
The Diamond Mines of South Africa. Ulustrated. 


By Gardiner F. Williams . . . =° s = 344 
Canadian Immigration: .§ - = «= + -« «© 396 
The Luray Caverns. Illustrated . . . - «+ 4960 
Notes onthe Panama Canal . . «© «© «© « 36a 


Published by the National Geographic Society 
Hubbard Memorial Hail 
Washington, D.C. ? 
$2.50 a Year 25 Cents a Number 


Estwred of the Post-O@eo ian Washingles, 0. 0., an Geqand-Clac Mail Matar 





Senet 





7 












— || Ittustrarep Monruty, published by 
the Nationa, Grocrapuic Soctrerty. 
All editorial communications should 
—— be addressed to the Editor of the 
Narionan Geocraruic Macazine. Business com- 
munications should be addressed to the National 
Geographic Society. 









25 CENTS A NUMBER; #2.50 A YEAR 






Bdltor: GILBERT FB. GROSVENOR 
Associate Editors 

MAT. GDH. A: W. GRESLY ALEXANDER GRAHAM BELL 
U. S. Army Washington, D.C. 












i Soe ‘ DAVID T. DAY 
RICE Sis: ORI, | Fi FeOTae Chicf of the Division of Mineral 







Cc. BART MERRIAM Resources, 0.5, Geological Surver 
Chief of the Mological Surrey, Tl. 8, ae Pe . 
Deparivent of Avricalture ANGHLO HEILPHIA 





| Academy of Nutural Scisnces, Plila- 
WILLIS L. MOORH delpiide 
Chief of the Weather Douresu, U.S, 







Department of Agriculture H D. SALISBURY 
Oo, 3. TITTMANHT Guiversity of Chicage 
 -Siperintendent of the TG. S, Comat % 
and Gexlotic Survey G. EK. GILBERT 





U. & Geological Sorver 





Oo. P, AUSTIN 
Chiat of the Hurean of Statics) ALEZANDER McADIB 
i ee pene al Comticros aod Profesor of Meteorclogy, T. 8 
Laliue Weather Bureau, San Franciseo 








DAVID G. FAIRCHILD i A 
Agricultural Explorer of the Te- ALMON GUNNISOM 
partnecut of Apriculiare Presiiecut St Laewreste Uutvrereity 





~ Hubbard Maal’ Hall, Washington, D. C. 

















Office Hours, 4.350 A. M. te 5 P.M. Telephone. Notih 306 


NATIONAL 
GEOGRAPHIC SOCIETY 


Hubbard Memorial Hall 
Sixteenth and M Strects, Washington, D. C. 


TILLiS L. MORE . ‘ Freese HENNEY GANNETT ‘ Wire. reekders 
| HN Poy EnSoON ‘ a T resnmae Oo P. AUSTIN 5 5 = = acriliry 
GILBERT H. GHOSVENOR i Kudince ELIZA F. Sc/Oeo Parcign Scorers 


BOARD OF MANAGERS 


1Ga- Lede Pets+ 102 bcd 2 oo 
HihhyY -, Laur a&., FRA ENM DEL G. BS AL TiS 
c. Mw, Geesten SLAY Gaeii TT GRAAL OES J. BELL 
PF. Va GOWILLE 4, HOWARD GO@¢ T. & GHA HELIN 
B, 6. Gil wae ‘a, W. GHEELY Hoot OADeON 
fo, BD, WORTH GLaaT 4, Gna USD Joh JOP ? Goh 
WiLliG |, Mote ANOLLO Ah 4—rN DAVID OF, MoI 
WULF ar Ly Oo, i. TITMAM 4,/ SEA 
4, 0. BALisaudy etait, WL Cc, AGT MELA 


The Kethosei Grographde Magariae ia eal free of Charge ft all members of Pee Hationa!l Geogragkic SaHeloty 





Recommendation for Membership in the 


NATIONAL GEOGRAPHIC SOCIETY 


The following form is enclosed for ee in the nomination of persons for niemberehip 
Please detach and fill in blanks and send io the Secretary 


Dtea) Ania) oemberahip., §1) Lift momtervhip, } if check be titinee, Pliewee niqke it 


a “1 se ofthe reget (eagraphic Seciriy, and if at 2 etaore from Waeedingionm, rrimit lp 
Ae Loe Grell Of pol oles Monty, 


ac aseca es  n 
To the Secretary, Nationa! Geographic Society, Washington, D.C: 


Plessee rere ———-===-==-= A Rs a LT a a a a 


Jfsfelrests-———-- —..- - = 2= See ee eee eee eee 


for membersAre ¢n the doriety 


PS 2 2. LS Ss 2s 2S = _ 2 




















at 


(| aS > 


z  % 
* 
' be 
i i 
. Tai] = 
oe a: 
: a i 
& 2 


"Np 
| 


/ 
i" 
| 





THE HOME OF THE NATIONAL GEOGRAPHIC SOCIETY 


An Asoctotiion orgaitam! tor * te loere:e end difalen of Btegtapitic Lipa bed pe. 
Wi hedigiatiers of Washtngios, pi. ¢ 





r Fou 
ee ee ae 


Old Copies Desired | Ys 


We will pay the following prices for 
certain old numbers of the Watenal 
FeograpAte apepeanan | if eeeenets itt 
mood condition : 


Val. 1, 1889, No. 2, &r.50: 
No. 4. $1.50. 


Vol, 2, 1890, No. t, $r.50; 
No.2, $1.40: No. 3, 
1. Bu. 







Val. 4, 1892, No. 1, $i.00: 
No. 3, $1.00; No: a, 
SLoo; Wo, 5, $f.00- 
No, 6, Sr.o00. 


Remington 
Typewriter 
Lasts. 









Vol. 13, 1902; No. 1, Therefore 


Remington 
Supremacy 
Toasts. 





a 
Vol. 15, No. ue: : WoO. 


Ss 
S$ ..§0; N oe. qa, 






The National (ieographic Society Remington Typewrtter Cao. 


HUBBARD MEMORIAL HALL 329 firsadway. Few Tork. tees, 
WASHINGTON, D. Cc. | Washington, o. C., Office: 8th & F Sts. N. ir 





VoL. XVII, No. 6 


WASHINGTON 


June, 1906 





COTIDAL LINES FOR THE WORLD‘ 
By R. A. Harris 


tT. S. Coast ann Giopetic Syrevay 






.EFORE calling attention to the 

accompanying charts, which are 
: ip suppased to represetit the lines 
af simultaneous high water at each hour 
and half hour of Greenwich lunar time, 
it seems well to reriark that many svs- 
tems of Hnes could be laid down which 
would satisfy all reliable data; for, with 
very few exceptions, obseryatwons: aAWeY 
from dand have never been attempted 
In fact the lines-could generally be drawn 
across the land instead of the water, the 
only riequitement being that they be so 
numbered as to agrec with the koown 
times of tide along the comets. 

On account of the diticnuities connected 
with the mechanism of the tides, ancl the 
want of sufficient data, it has heretofore 
heen possible ta incorporate but little 
mitional theory into the charts of cotidal 
lines covering oceanic depths. 

The object of this paper is to give a 
general idea of a system of ootidal fines 
for semt-ilaily tides so constructed as 
to agree clogely with observational: lata 
and tolerably well with rational the- 
oretical considerations, Numerous cotdal 
charts covenng various purts of the 
world, tochwding those here shown, 
tepether with a more detailed account of 
the tides represented upor them, consti- 


tute an appendix to the report of the 
Coast-and Geodetic Survey for the year 
L Cy. 

Lipen referring to the chart of the 
world (Supplement } it will ie seen that 
even for oceans where the depth ts fairly 
uniform the cotidal lines are im some 
places crowded together and in other 
places spread apart, The range of tide 
Hal Lindergocs prea chanpes im value, He 
will be noted liter on. 

One nearly simultanéous terion whose 
dal bheur tm MIL extends casterly trom 
the Atlantic coast of the United States, 
the range of tie decreasing trom about 
gor 5 feet nlong. this coast to.one foot on 
the rrtherster coast of Porto Rica, In 
going southeasterly from this island the 
time of tide changes rapidly, and the 
range of the zemi-daily tide is less than 
one foot throughout the greater portion 
ot the Lesser Antilles, 1 the tide of this 
region forms part of a sinhianary wave 
of which the Wnited States is an end 
boundary or loop, the Greater Antilles a 
lateral boundary, and whose nodal line 
lies-easterly from Porto Rico, we ask at 
once, Where are the other loops, lateral 
lnundaries and nodal nes? ts there a 
V1 hour regien which can. be associated 
with the MII bhowr region? When it is 
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high «water along the coast of the United 
States, 1 1 low water at a distance of 4 

(ie. half o wave length) to the south- 
east? For a depth of 3,000 tathome 4 4 
is, bY camnputation, 46.0 degrece of a 
ereat circle, This carnes ore from the 
Amenean coast to a pomt southwesterly 
of the Cape Verde Islands; and here it 
will be seen the lines inmicate that the 
tidal hour isapproximately Vi. Fhatthey 
incicate more, namely, that there is a 
region of considerable size over which 
the tine of tide changes by only a small 
‘amount, The lateral boundaries coneist 
of the northeastern const of eastern 
Brazil, the African coast froin Liberin to 
Cijouga Islands and the Cape Verde 
Islands. 

Lhaving shown the existence of a sta- 
tionary Wave in the ocean, we may now 
briefly consider what Svstenis: OF Stiticit- 


ary waves or oscillations are possible in 


the varius oceans: Without going into 
detmils, it may be sand that the regions or 
“areas” consittered must have depths atl 
hbonzontal dimensions such that their free 
perinl= of eaciilation approach t2 hinar 
lens, or the period of the tidal forces by 
which the motions are sustajnel, 

The determination of the free perinl 
and mode of oscillation of a beady of 
water is msually a difficult: mathematical 
problem, even when the depth ts uniform, 
the boundaries are simple, arid io ae¢- 
count 18 taken of the deflecting force of 
the earth's rotatim. If some of the 
boundaries are wanting, the os¢illation is 
somewhat iniperteet in its character and 
las not been investigated by mathiema- 
Hoang qr physicists. A few experiments 
wall, however, canvines one that be cai 
often obtain through the consideration of 
Sinple becdies an approximation te the 
pertods of bedies haying variable depuis 
and, having imperfeet as well as rather 
complicated! lsetndlirics, 

The systems or combination of “areas” 
possessing a period of approximately 12 
hinar hours are shown on an accompany- 
ing chart (page 305) and may be briefly 
describe! as follows; | ; 

The North Indian <vstem covers the 


California, 
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morte fatid-locked portion of the Indian 
Ocean, The South Indian system ex- 
tents fran the south coast of Australia 
scuttiwesterty to the Aurtarctic Continent 
anid thence northwesterly to Madagascar 
and South Africa, The South Atlantic 
syste extends from the Antarctic Con- 
tinent north, partly to. Madagascar and 
Sonth Africa and partly to the 27th 
pimallel of south latitude west of South 
Africa. From this parallel one. branch 
extends west-northwest to thé eastern 
caast of Hirazil, and another sorthwest- 
erly to the Atlantic onast of the United 
States. The North Atlantic svstem ex- 
tetils northeasterly from the northeastern 
coast of Bragil to points west of Morceca: 
thence northwesterly to Greenland and 
Labrader. ‘The South Pacific -svstem 
comprises a belt extending from southern 


Chile and Graham Lan) westerly and 


northwesterly to (the islands aud ehowls 
north of New Zealand; thence northenst- 
erly to the comat of southern and Lower 
The North Pacific system 
extends over neatly all of the North Pa- 
cie ean and also cowers a broad band 
extending from Chile westerly to and 
joining the North Paciiie Oecan. 

The thlal forces acting pon these svs- 
tems citise the thles ty wecor at times 
which can be approstnately ceterminect 
@ prior. Such times are written: upon 
the locps of the svstems, anu.in all cases 
approximately agree with the observed 
tires of tide for these loealities, 

\Jpon referring to the chart of cotidal 
lines, it will be noticed that some of the 
li woes ae the SvSltnis Arc more conspicn- 
ous than others. For instance, the time 
of tide js nearly sitnnltancous over: a ¢on- 
sulerihie region at each of the follow- 
ing loops: Fast of Brazil, off Sierra 
Leone, off the Athntic coast of the 
United States, off Gibraltar, off Panama, 
and off the Philippine Islands. Extensive 
progresshmis concen! in eteat measure 
the stationary Waves meccurring in the 
tnllowing localities: Retween fava and 
Horthwestern Awsttralia, near Cape Goel 
Nope, near Cape Farewell, and along the 
comst of Allie. 
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Systems of Semi-dinrnal Tule 


The overlapping of systems obscures 
the loop around Cane Goardatia and the 
loop along the enast of sottlern anil 
Lower Californata. 

The proxtmity of a loop or region toa 
lon ar region having a different tidal 
hour necessitates a somewhat gradual 
transitinn of the tidal hour as we pass 
from the one Jocality to the other. ‘This 
tendency is quite universal, because m 
the irregularly shaped bodies of water 
foutul in natore itowould be unreasonable 
te expect to find extended modal lies 
and much lets regions of any consider- 
able extent having no tide at all. 

Several good approximations to nevlal 
lines are noticeable through the crawding 


together of the entidal lines: (ne ex- 


tends from Ceylon to Sumatra; another 
extends portheasterly from the Wind- 
ward Islands; another southwesterly 
from near Acapuleo; another southeast- 
erly from Japan, | 
Upen referring to the chart of coticlal 
lines, it will be. noticed that there are 
several points from which the ootidal 
lines for all hours. seem to radiate, and so 


mist he points where the range of tide is: 
These points and radiating lines. 


are cause) hy the overlapping of systems, 
hy progressions luc to secondary or de- 
pendent hadies of water into which rt free 
wave proeresses, and by the necessity of 
4 gridual change between adjacent re- 


gions Whose tides are not simultaneous. 


The existence of stich a point can be 
readily seen inthe case of a square area 
having two stationary wares at right 
angles to each .cther, but differing in 
phase by some amawrt other than o° or 
tae. The no-tide point will be located 
at the intersection of the two nodal lines. 
Around this point the tidal hours wall 
progress, completing a-cycle of values in 
the period of the oscillation. Hence the 
radiating cotidal limes. 

Ome, two, or three of the causes allinied 
to may be instromental in bringing about 
&% ntide point around which the cotidal 
lines may be styled “amphidromic.” 

The neetide points and. amphidrami¢ 
resions in mid-ocean are located as fol- 
lows: Retween Madgascar and southern 
Hindostan: westerly from the Azores; 
between Califorma and the Hawatian 
Islands; northwesterly from the Soctety 
Islnnds, and southeasterly irom Whew 











Coripat Lives ror THE Wor tp 


ln straits or channels are amphidromic 
regions caused hy the deflecting force of 
the earth's: rotation acting: upon a sta- 
tionary oscillation which otherwise would 
possess a nodal line. Examples of this 
are the North Channel, the arm of the 
North Sea between Holland and Eng- 
land, Norton Sound. and the Strait of 
Koren 

There are still other amphidramic tre- 
ions due to other couses. 

It has heen stuppioged that the tiles of 
the ocean sdlvanee westward around the 
glohe, endeavoring to follow the moon m 
wr apparent diurnal course in the 
heavens. | 
especialiy looked for im the southern 


acas, where tf Gentine zone of water 


encircles the earth. But what have we mn 
teality? A rémarkable castward pro- 
gression in the Pacthe Gecan due to the 
opening between Cape Lor and Graham 
Late forming a break i the rigid benand- 
ary which constitutes the eastern support 
of the South Paciic oscillating system. 
The tide thus derived extends tnto the 
Atlantic as far north az Uruguay. By 
euing eastward along the outer coast of 
Antarctic Cemtinent from io” east lengi- 
tide to within 45° of the starting point, 
it is pirobable that whatever progression 
exists ts easterly an! not westerly, but mo 
observations for the Antaretie Continent 
are dvatlable. 

The tides in the Arctic Ocean proceed 
easterly from Greenland Sea to Cicatit 
laland, Alaska, and northwestern british 
Anmierita, 

‘The progression is easterly in the enst- 
ert half of the Indian Ocean. 

Excepting off the northern coast of 
South America and off the southeastertt 
coast cf the United States, the progres- 
stom int the Athintic i generally to the 
north, This is doe to the large CypeTTT TS 
in the far north through which tial ac- 
hon 1 transmitted, to the particular trenc 
of the continental const lines, especially 
that of the western coast of Affe, and 
to the continuity of the Antarctic Con- 
Liruetit. 


A westerly progression was 


3°7 


The general progression in the North 
Pacific 1s westerly; due largely to there 
being many wave-producing openmgs 
located an the western side of the ocean, 
while none sare located on the eastern 
stile. me ye 

Tn Small deep bodies of water the tide 
obeys the equilibrium theory, 1. «¢. the 
surface of the water remains normal to 
the direction af instantateous gravity. 


‘Examples of this are Lake SUREHOS) the 


eastern portion of the Mediterranean 
Sea (pare 306), the southwestern commer 
of the Gulf of Mexico, ancl of the Carth- 
hean. Sea. 

HANGH GF TIVES 


A few exaiuples will now be given for 
the purpow: of showing that, unless ob- 
scored) by «ther effects, relatively large 
ranges occur rear the Idope of the oscil 
Jations and relatively small qnes near the 
nodal lines. 

The range of tide between Ceylon ancd 
western Sumatra 1s probably bese thas 1 
foot, while off the mouths of the Ganges. 
the range ip abouts feet . 

At the northern emul of Mozambique 
Channel the rarige is 9 feet, while around 
Ras Hafun, Somaliland, the range 
about 3 feet; going thence northerly, the 
range again increases, being 5-0 feet at 
Karachi and 8.8 feet at Bombay, 

The range of tide at Savannah River 
entrance 18° 6.8 feet. while on the south 
ade of St Thonms [sland it is but 0.3 
fewest. 

“The mnge of tide at Panama ts 12.6 
feet, while at Acapuleo it is but 1.2 feet. 

(It bas already been noted that the 
tide of southwestern corner of the Carib- 
lean Sea obevs the equilibrium theory, 
The observed ringe at Colon is 0.6 foot.) 

Om the eastern coast of the Philippine 
Islands the range of tile is 4 feet, while 
at the [stand of (onan it if Thy fect. 

In many land-locked arms of the sca 
the difference in range at loop and node 
is Still more apparent Examples of this 
are the Gulf of Suez, the English Chan- 
nel, and the Irish Channel, 1 shall con- 


308 


THe Natrtoxnat GeoGrarnic MaGazing 





Cotidal Lines for the Gulf of Saint Lawrence 


A. Garpen at Eacir, ALASKA 


clude this paper hy TioOline the yariety cit 


ranges occurring in the Gulf of St Law- 
renee and the Gulfaf Maine (page 305). 

The cotidal lines: indicate a nodai lime 
north of the Magdalen Islands. East of 
this the range increnses to alt 3 fect 
i Cabot Strat. while ta the west the 
ringe increases rapidly. At the menuth 
of the Saguenny River it i t5 tect 
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\iewe this point the wave is propressive, 
while below this point it is chiefly station- 
aT: At one [x itt on the sith siule of 
Nantucket Island, the range of tide ts 1.2 
fect at Boston, it is-9.6 feet; at St John, 
so8 feet: at the head of the Bay of 
Fundy proper. 30 feet; at Moncton, 40 
feet, amd at the head of the Basin of 
Mines, 43 feet. 








A Garden: at 
varies from BP” F, i 

Mr tf 
“Weortable Growth 1 1, Lea 
| eprint ivf AL cer be uliare |, 


(Anllk Nao 


Fram <. «1 


Eagle, Alaska (4° 45° 


Ccoreesen, Girettor oe the four government experiment 


wiveca ar IMtereating sory aft the work 


Cearpeen, Trepatimeent of Avricnulture 


Horth latitude), where the temperiture 
in fune to — 68" F. in January 


tains i Aloskn, if 
Vlecka Agric Exp. Stations, published by the 
Ho chistied, mustanl, 


Therm pe, Lait, lethice, Carrots, (aurerite, parsley, Protas. (Peni, cola, ceulitivwer, hroccli, Hiri 


si]e aproutd, onions, spmmach, eniive, leek, 
cChrinw iy. et i reo 
m Alaska, aml-i the tntertor nears 
1 


hie Felerenon te shelter tial eapasiine ft thie sau. 


heets, potatoes, rhubarh, and, among the herbe, 
mm ae, then, cain fie grown anywhiet ean the copst Tipe 
to the Arctic Circle tf the gardens ore selected with 


A smurmgrin,. Carns; coker, cucumber, 


ecytpaaly, so ret fy. carte be grown in tas orable staan 1 pantatiscd it Warn, apats onl Biren he 
proper core atid protection Veurtables which camot be grown in Alaska out of doors under 


ordinary. paren 


cniture are 


ceeet “oT, melons, tomatacs, peppers, cegplant, pumpeins 


WHERE THE WIND DOFS THE WORK 


By Cottier Corr 


Prorgsson oF Geutocy in THE Usxiverstry of Norra Carottys, 


TY © portion of the Notth American 
Continent is so widely known, 
and at the same time = little 

known, a¢ the chain of low-leing islands 


and fringing sar) reefs extending along 


the North Carolina coast for a distance 
of more than three bemedred miles. This 


is espectally trac of Latteras Ishin, a 
aan spit whose dangerous projection and 
shifting sheuils have made this portion of 
our Atlantic seaboard a veritable grave- 
vard of American shipping. 
Distmpuishedl scientists on! both sides 
of the Atlantic have discussed the orisin 





Sail Car on Chureh's Island, N_C 


of Cape Hatteras without having set foot 
an the istanid) op coasted along its shores. 
The origin of well nigh all the features 
of this coast have teen diseissed at long 
range, and vet hardly half a deren people 
from the outside world have any personal 
acquaintance with the ishainel, 

Tt was on this eoast that Fessenden 
andl ‘Thiessen experimented successtuily 
with wireless telegraphy, At Kitty Hawk, 
on these hanks, the Wrights conducted 
their experiments in mechanical flight, 

Though difficult of access, the inhab- 
tants of these islands are tn close touch 

with the rest of the world by 

means Of the teleeraph and tele- 
phone Imes of the U.S. Weather 

Bureas and the Life Saving 
| Service, as well as by the wire- 

jess telegraph. 

Those who wateh the reports 

‘if shipping new! net to be told 

that winds are constant in: this. 

rewrion, le stron winds of 
midwinter come from the north, 
and the gentler stendy winds of 
midsuminer and of the greater 
part of the year blow uesnally 
trom: a hitth west of south, 
These constant winds were 
early tiken advantage of by the 
inhikitants, atl windmills for 
frinding corn deat the whine 
chain of talamds, thowneh rst 
of them have mow fallen tnto 
liste, Astral! bow vin Climeh's 

Istarni!) lunis freight for the 

people of his village on @ car 

farmished with a sail ond pro- 
polled hy the Wink) 


The frequency of wrecks 
upom thts const is: tee well 
known to require comment, 


though such js the eficiency of 
the lfe-savers, who brave the 
perils of any storin, that life is 





Were rHe Wind Doss tHe Work aa24 


as 7? , oe al y i i Fnapnine i — 
Ee vr ear, pane 


SLE oF WIS 


4 ia hor 





a 


























Map of Sand Reefs Along the North Carolina Coast 


rarely Tost here: but the lightehip has The strony north winds pile the sans 
sometimes been broken from its moor- up into great barchanes or medanos, 
ings-on Diamond Shoals and driven upon creseentic sand dunes known locally as 
the Hatteras Banks. Whaleheads, which are moving steadily 
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Shackleford Sandwavre advyancng ati Forest 





Wind-nell on Harker’s Istand, WN, C. 
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Farest covered by Shackleford Sandwave 


southward. These are best developed 
along the Currituck Banks, from Vir- 
ginia as far south asthe Kill Devil Tiills, 
andl numbers of them may he seen to the 
north and to the south from: the top of 
Currituck Light. These whalehearts are 
composed of singularly homogenecus 
blown sands, the horns or cusps of the 
harchanes pointing to leeward, which is 
almest due scuth. 

The prevailing winds from a little west 
of south have nippled the heterogzenrous 
sands on Hlatteras just south of the cape, 
on Shackleford at its southwest extrem- 
ity, and ori the southwest side of Smith's 
Island: These wind ripples, started in 
sands exposed by the remeval of a strip 
of forest next the shore, have grown in 
size to great sand waves, which are ad- 
vancing on forests, fields, ond homes. As 
the sand wave has advanced it has taken 
up several feet of the loose soil over 
whieh it has passed, undermining houses, 
laying bare the roots of trees, and ex- 
posing the bones of the dead in the cerme- 
lores. 

Diternal winds from the sea have piled 


the sands into stall wanilering dunes 
and hilloeks, and ever sometimes mto 
can waves, which are marching steadily 
inward and shoaling the waters af the 
sounds. At Nag's Head a large hotel, 
constituting a-sqlid obstruction, soc had 
4 sane wave built wp a short distance m 
its rear util the level of its root was 
reached, when the wave moved forward 
and engulfed the hotel, In the inunedrmte 
neighborhood two ¢sttages suffered a 
eimilar fate. Here the land gained on the 
eoumd 350 feet in 1 years. 

On the northern end of Hatteras Isl- 
and a fishing village has been similarly 
buried, while the sand has entirely crossed 
the island at several places north of the 
cape. This movement of the sand was 
started] just after the Civil War by the 
cutting of trees nest the shore for ship 
timbers, and the section is still known as 
The Great Woods; though not a stick of 
timber stands upon it today. Pamlico 
Sound for two miles from the [latteras 
shore is growing steadily shallower from 
the deposit of blown sand. 

On Smith's Island a pilot's village has 
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The Wreck of the Prisciilg 


heen buried beneath the sand wave foro 
number of vewrs, but this has been quite 
fecuntiy resurrected aul its heuses are 
agi seeupied, On Currituck, below 
Caters Inlet life- saving station, the sane 
hus advanced entirely acres the Land, 
alll one man, moving before the adyvanc- 
ing satel, bas at last built his honse on 
piies-in the senned, 

The writer has found hy experInent 
that heterienecas sands, COnSIStiNg e@s— 
sentially of quartz, orthoclase, seme mica, 





Cemetery on Hatteras Island, NOC.) laid bare 
by the wirtdls 


iron, bits of shell, anal many mineral sub- 
stances showing. little if any decomposi- 
finn,” ripple readily in the wind a Sa 
easily atrestel, This he accomplished in 
ane taétance by planting the seed of 
a omitive jine and covering the dune 
with brash In another case the 
iiavement was checked by the unaseisted 
growth «f grass upon danes from which 
fie fe ane catthe were fenced out. Several! 
native Sherer an these ishinds are ex- 
cellent sand-binders: bot #o far he ling 
fotined no means of checking the 
movement of homoceneous sails 
that do net ripple, ‘these consist- 
Ing entirely of well rented ancl 
winl-sorted quartz prams of the 
came size thrauglwut a single 
Cle, 

Chher trees. besides the pine 
may be ose #4. spre hindese 
sare live onks and myriles serve 
will in this capacity, atl on Hat- 





*Teonsiter these sontha te lee ef gla. 
chal wrigit, ecrapet off the granite 
rocks of New England) liv the fre. 
theetoal the last glacial epoch.—C_c. 
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Wreckage above Loatteras 


terus Island young olives amd palms have 
been olserved growing on the dunes, 
though this is the northern limit of both 
these trees, andl they are even imknown 
on (cracéke Island mext to the south. 
As already pointed ont, the movement 
of these sanils was in every case sturted 
by the deforesting of a stop of land next 
the shore ; but in several Instances nature 
has herself grown forests on crime sands, 


Above Kitty Mawk Day large dimes are. 


covered with a growth of pine, maple, 
oalt, cedar, sassafras, elm, locust, beech 
pPersiminon, sycarwore, hickory, ani, in 
the damp interdune areas, gums and ey- 
presses. 
some of them having attamed a diameter 
of three feet. An essentially simular 
forest i6 Tourn growing oon the high 
dunes to the southwest of Cape Hatteras, 
bot ‘here we have to add the olive to the 
list, and there are broad interdune pal- 
itt Sw IPRs: 

On Begue Tanks, where deforceting 
has only. just beg at two peants, we 
have ao cmiles of woolland, the ying 
forest extending down to the water's 


Here are mat vetoran pitts, 


edge and preventitg the formation of 


lines. 


From Southport westward into South 
Carolina the dunes have moved north- 
ward aod inland, im same places. oom- 
pletely filling the ay At one. point 
sneli a filled Imgoor has produced a june 
forest in something more than forty 
eure, 

The checking of these moving dunes 
presents a probleny of increasing: imyper- 
tance not only-to the inhabitants of these 
carl kevs, but to the navigators ct the 
inland waterware as well, and it is of in- 
terest to know that its solution i at hand, 
atid that the encroachment of the sand 
mpon the fan acid upen the sounds may 
ber effects tly stepped. . 

It is fortunate that the strong north 
winds that pile up the sands ane the 
string edet winds that cause the greater 
amount of the sanck povervent blow in 
the winter months rather than in the 
een cf plait growth. The spring 
mins are usually of light intensity an 
long doration, anil on Hatteras Tsien at 
least they come with the gentler south- 


316 





Palmetios on Smiths Tetanil, N 


wert wrrels Hence it is comparative! ly 
easv to plant RTasses aril shirubhery im 
late winter or early apring anid have 
thet vain firm fs mOtinge matt | accomplish 
something «ft thelr rth lefere the 
strong winds come: 

In January, S86, the writer plinted 
the seecl of the loblolly poie an the buck 
of a dute aod covered the aren with 
brush cut from a near-by road in process 
of making. The brosh served pei only 

break the wood but te eanéerve the 
miistire of the sands, and today there 
6 a forest of several acres. where twenty 
Vears apo was a moving sam! waste. The 
metheal so common abroad of tuilding o 
barrier dune by means of wind breaks 
has been tried seweral tities along this 
cmist, but always without siecess. 

‘he atmospheric hutnicity of Hatteras 
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Istund is greater than 
that of anv other station 
he Uoited States cx 
ceptiin the Poppet Sound 
region, od even there 
the exooss over Hatteras 
is thet preat, Yet there 
are more days of. sun- 
shine on Hatteras than 
at Cape Henry, or Nar- 
folk,or Wilminetcn, The 
heaviest rains come be 
tween late fulw anil mud 
Qetober, after the plants: 
have done most of their 
rowing for the year and 
When plants tn tmariv 
parts of the country are 
eiuffering: greatly trom 
the chrouth. 

The people of these 
tlimis tre net the sloth 
ful hankers arel truce 
WIeCKers pictured ifl 
song anid story, Thev 
are fiir wotnen ar 
Drive men, most of 
whan live tnd do for 
others Life-savers, 
berces: Then hores are 
comfortable aml well 
Kept ; thiev otter! rega- 
larly pon the services af the cliurch, and 
their chtlhret: are in for eight 
ninnihs of the vear, forthe inhabitants of 
Dare County gai voted mpan themselves 
a Spectal tax for this purpose. The 
islanders have herd of small wid pomes 
ant) fiacks of sheep and goats, ae well as 
cattle, on some of these bins. 

True, some primitive customs are pre- 
served among them and seme earty 
English forms of speech. Their lodges 
usecl in fishing and bunting are built after 
the moet primitive ype af straw thatch, 
while a hivher type, similar to that used 
in the village of Gabit in the days of 
Romulus and Remus, f used a= a tem- 
porary residence during their camp meet- 
ings i the summer, and this higher type 
| Habe? is cn Flatteras built of pal- 
rte | 
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Making Fishing Nets, Alantea, 6. C 


There is no better: type of the average 
mat than the native North Carolina 
banker, 

The passililities Ot these lane are qs 
vet undreamed of by their inhabitants 
and utterly unknown to the outsider, who 
wisits ants the mast barren of them mi 
the duck-3hooting seas. 

The feoaining oft the snore: strip hiv 
reforesting the sarnils, and the retention 
of the dunes thot are devastating the 
meadow lands, would male of Hatteras 
Lslarpet: it least, l enbtreplical parden, 
where southern fruits and early. vege- 
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tables once plentital here revige tit cone tote 
the market, The game sil) lingering 
UAE a Bhi the wootledt denes wrote Lie 
creat! miaitiplrecd, atl the herds of wilel 
pores now dwindling away would again 
increase in numbers. Then comervative 
lumbering could be added to the indus- 
tries of the island 

It is also within the range of possibii- 
ties that the black beach sands which are 
concentrated by wave achan few 
mints miehe be trinde to saeldtrom tlieir 
fen ores a roturn forthe labor of gather- 
thet 
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THE ERUPTION OF MOUNT VESUVIUS, 
APRIL 7-8, 1906 


By Thomas Avousrus JaaGcar, JR. 


ASSISTANT Prornsson of Gronocy, HARVARD Uxrere erry 


HE writer's first near view of the 
volcano -aiter the eruption of 
this vear was en the afternoon 

ot April 24. when he took lik wav to 
wari Dr Mattenci’s alservatory, The 
electric train was piishiig slowly with, ite 
cogeed wheels toward toward the wh 
Sservaitoty station; beyond that point the 
roatl was destroved, The frelils cutaicle 
of Naples showed one or two inches of 
dust, hrown, gray, anil gray-green, bot 
most of the verelable gardens had heen 
cleared of it. A. littl: farther the pines 


and palme were heavily loacked with sand, 





a8 ina smevystorm. It waa three inches 
acep on the walls. Tt had drifted im places 
to a depth of two or three feet ©n 
nearing the observatory the lava fields of 
iy2 and a8 were found buried trider 
Sor & inehes of sand and cist, which 
formed a heave iniantle. hut cet sufficient 
to welt NT (leagrntey the st my Comberton 
retest by The While cone of \ eStrVils 
heciine cleared of clowds in the course cof 


the aiternaan aid it wis: seen to be 
covered with straight sand <lides of 


Which  oocastonally 
Scepcr 


whittsh-gray color 
éhpper| lownward a= on the 


Looking Down into the New Crater of Vesuvius, April 25. 19qa6 
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The Boins of Boscotrecase, 1906, the Work of Flowing Lava. 
on the bert 


alopess of a dune. Pure white stear 
botled up slowly from the crater: [none 
instance it burst out radially over the 
edge af the crater, showing a Ting on 
the border, adome of cummins above and 
within, and a secotd atu higher onter 
rng tiie of an older rain-clond which 
had been puncture] and pushed up 
botily. The effect was ke a hat on the 
mountain's crown, At might the 
was clear and entirely without luminosity. 
Prifessor Mattern was found on his 
retuta from an ascent, in which he hail 
been aceamipanied by Dr Sjogren, of 
Stockholm, and Mr Perret, a graduate of 
the Brookiyn Polytechnic. They had been 
in the clouds, and their faces were most 
picturesquely plastered with blown dust, 
but they had been urable to sé¢ anyrhi, 


Cote 


The stone heap 


is love 


a) ense was the for of steam and sani. 

The next morning, with a strong west 
Witt, we stirted up, Besides the writer, 
hae Vv cunststed of three members of 
the Alpine Clnb of Great Tritain anda 
sine, The Alpmerrs were Dr Tempest 
Anderson anid Niesecs Yeld and Brigg, all 
of Yorks hire. The steam owas scttling 
down in clouds on the summit from time 
te tine, In alternation with clear spells. 
The rote followed the extension of the 
tramway to the place where the lower 
Fonicular station had been, and then the 
western profile of the cone was followed 
struct up. . The rails along the foot of 
the cave had been: twisted and torn by 
lancsdides, Most of the oldl track and 
the lower station were buried, but not 
inder lava. No new lava was anywhere 
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side ct the mcnvtai, 
covered with pebbles, 
sand, and dust. Vesuynm was never 
more cunpbletely a “cinder cone” Im out- 
ward appearance thas it is-at the present 
time, The slope of the mam core over- 
apes about 2y", amd the ejecta seem to 
have siippeil down this slope to borin 
thick taluses at the bettem. Here and 
there large angular pieces of bard rock 
bave fallen, up to 5 feet th thameter 
Climbing. the cone was not especmilly 
dificult, though it was very Steep in 
places. By making a somewhat zigzag 
track and keeping on the radial elevations 
rather than in the shallow troughs, hari 
pan conthd be found. to walk upon. Some 
of this was scoured old hard tiva, other- 
wise it was closely wedged or plastered 
fragments, whereas the gullies were 
filled with deep sand. It was necessary to 


visible on this 
Everything was 


be very cautions to ayoid starting Tocks 
down on these below. The stecpmess m- 
creased tp to a pomt gear the edge of 
the crater, and then it became slightly 
less. “The elpe of the crater itself is the 
upper rim as: seen below ; there are no 
intervening Tidges. ‘Therefore the ab- 
rity ines rata tlie fall-off, when we firsitlly 
came to it, was startling in the extreme, 
The wind had steadily increased and was 
pellings our necks with stinging and 
crams which surged in whithng clouds 
all about us. Tt was impossible to. face 
thie hombardment except during lallsim 
the gale; hence photegraphy was ac- 
complished under difficulties and the fly- 
inv dust was ruinous to cameras. Conity 
eecasionally did the dim sunlight sift 
throneh the mixture of sand, steam, and 
eloid. Tn these lucent intervals; however, 
we could make ont an inward slope of 35 
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or more degrees, covered with hot sand 
il broken rock fragments, terminnted 
about t20 feet vertically) below by 
jutting ledges which appeared to be 
precipitons. Revond was steain ane sul 
plinrows heat and obscurity. The ledges 
firmed in places, No menise could be 
heard abowe the howling of the wind. 
The curvature of the crater edge was 
intertiiar with embavments, and it 
showed much irregularity in height. We 
could nut set the opposite side of the 
cauliron, but free the curvature it was 
estimated that the crater could not be less 
than from ene-fourth to one-half inte in 
iiamneter—inusially large for Vesuvins, 
The summit was 4,090 feet above the sea 
by Anéroid, or come 350 feet lower than 
before the eription, aceording to. the 
ita furmshed us by the officers: of the 
observatory, The enst-west diameter is 
tich greater than the nerth-soyth, The 
depth, of the crater ts at least 150 feet and 
nooo knows how mneh more. There is 
a great note or cavinge-in on the north- 
east rim of the crater, where thousands 
of tons of gravel and sand were laure 
clear ower the ereat of Monte Sonne 
anil fell on (ittajano and San Gmseppe 
with most disastrous results, On the 
sunth anle of the eave, toward Roscotre- 
case, @ radial rift opened, letting lava 
ehecape trom different elevations progres. 
sively lower until finally the great cut- 
flow cme from a mouth or “bocea” cmly 
2,000 Teet above tidewater, half way 
down the montittain, and qite below the 
Cone proper, 

The history of the eruption, a= eleane! 
from the nocounts Of men of science who 
were on the apt, i¢ lriety as follows: 
In ifo¢ there wasa lava How whieli 
stopped in September of that vear. In 
Maur, Lens, lava flowed from a spit ii 
the northwest ste of the cane and ntt= 
tinued in active tnotion throughout the 
year. [1 ceaded flowing atthe time when 
the present oo openel a pew vert 
on the south site of the cone, On April 
4. 090%, a splendid black “cauliflewer™ 
chin) tose trom the crater, (in April 4, 
5.6, and 7 lava mouths: opened along the 
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southern rift abeve mentioned, first 500 
feet below the stunt, then 1,300 feet 
lower, and finally boo feet lower still, all 
In the same radial tne, The lowest 
month was tore than half way dawn the 
mountain, and from this orifice came the 
destructive streams. Et should be borne 
in mii that these Hows are not floods of 
lava which cover the whole slope of the 
mountain, but relatively narrow snake- 
like trickles; none the less deadly when 
rae push their way through a closely 
built town, The molten rock crusted 
over and cracked, making a tumble of 
porous boulders at tts front. | 

At 8 p.m. April 7, a column of dust- 
lacen steam shot up four miles from the 
erater vertically. The cloud snapped with 
meessant lightnings, New lava mouths 
openced and the Hows moved forward, 
crushing aim! burning and swallowing: 
purts of Boseotrecase, the stream forking 
so.as to spare sonte portions of the town, 
Meantime torrents of ashes fell on Otta- 
Jano on the opposite side af the voleano, 
and many roofs collapsed and lives were 
lost. At the ohatrvatory Dr Matteuct. 
and his colleagues were obliged to re 
treat, us the observatory was rockin 
violently and heavy stones were falling. 

They went only half wavy down the 
mountain, however, and returned to ther 
pests Text dav, ‘The observatory was 
tentinprred, although stomes had fallen 
weighing as much as five pounds: The 
sone amd samt oat the eruption are 
thastly compose! of ancient lavas: broken 
up by the steam blast, On April 8 the 
electrical dust cloud ell hung over the 
volcano, but thereafter through a fort- 
nicht the explosions diminisie) im woe 
lence anti only quiet steam rose, Ohya the 
(Siti bad gases were blown downward on 
the observatory by a strong southesst 
wind, and some persens nearly lost their 
lives: by asphyxiation. The pases were 
ptobably both carbon chosxide and ssyl- 
phuretted tyclreagety, 

Loseotrecaise was ftiined wholly by 
lava; Cittajano by falling gravel, Bosce- 


trecase i. traverse! th two places by the- 
‘clinkery inva stream and in stime engin. 


THe Natrtowat Grocraruic Magazine 


324 


Fala y oat A AS Lot perp ences ‘AJOTRAIISE at} Oy pes) Jf) COIs SniAtea4 Jo auc} Man PUD 





A Dirricutt Brr or Rock Crmeine 


houses. were literally cut in two. The 
stream of lava had forked about a spur of 
the imaotintain, leaving the higher land 
with its vinevards antouched, The lower 
land with tts town was invaded. There 
is 60 lithe timber nm the Ttalan masonry 
construction that the uninvadhed part of 
the town was not burned atall At Cltta- 
jano the roofs fell in under the weight of 
san atid gravel. The roofs were largely 
flat or slightly sloping tiled affairs. The 
ash and japilli reached a depth of three 
feet on level surfaces, The roofs carried 
the walls with them in many censes, but 
there was no significant earthquake. 
There was no fire, destructive lihtning, 
nor strong wind. The persons who per- 
ihe] were all found in the hoses, 


THE CAUFORNIA EARTHQUAKE 


Hi, allestrations on the fal- 
lowing peures picture very 
vividly the devastation wrought by 
the eorthgunke in California and 
need no further explanation. The 
Governor of Crlifornin bas ape 
pointed a conmnissian to investigate fj 
the earthyoake and to report how 
destruction from future earthquakes 
may be avoided. The commission 
consists of Messre G. BA. Gilbert, 
Andrew CC, Lawson, George Dayiul- 
son, J.C. Armoner, H. F. Reid, and 
ALO. Lenuschner, all of whori are 
well-known American geologists. 
Lentil the cotminissran repatts there 
is Titthe to ade to the explanation of 
the earthquake given iv Mr Fret- 
erick Leslie Ransome in his article, 
“The Probable Cause of the San 
Francisen Earthquake,” published 
in the May number of this Magu- 
vine, The Japanese goverument 
has sent Dr F. Omori, Professor of 
Scmology in the University of 
Tokio andl inventor of the sets 
mograph, to San Francisco th re 
part on the earthquake, 
About 1.00 earthquake shocks 
are recorded yearly in Japan, birt 
less than 50 of thent are sensible. 


A Difficult Bit of Rock Climbing, 1 
elif (300 feet im Teivhti in just below the wumoit of 
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where the sole cause of death was eti- 
tomibmnent in te toms. 

In both these towns suitable rebinilding 
might avert a similar catastrophe in the 
future. Arches and dons are the archi- 
tectural forme best fitted to shed the 
sand-fall, Reliilcding on higher land ond 
avoidance of the leattorns might do much 
to protect such a town as Goscotrecase 
from another attack of lava. 

The Japanese tave made systematic 
experiments to test the resistance of dtf- 
ferent forms of masonry to carthyuake 
shacks. Similar experiments might well 
be male on voleanw-proof construction, 
tf human beings continue to! insist on 
living within the five-mile limit of an 
achive ¢nuter, 
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The City Hall, Must of the damage on this structure was caused 
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Cenc MAT Slantorid. ir: tuVersity Che Chapel and ¢ ollapsed 


Corridor tran the rear, The Chapel as it Lnpeat 
froin the Innet Quadrangle 
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Pinte bre W. CO Mendenhall, ©. 3. Geultiwheal Borrey 


Scenes at Palo Alto Opposite the depot. A Wrecked Binding on 
Lintveraity Avenue 
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Photns by W, C) Mendenhall, 0. & Geolugies! Barve 


Looking East from Jones Street. Nob Ell from Van Ness and 
Washington Streets 
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Photon hy W. C0. Mendentall CU. B. tietagical -Sorvey 


Hotel. Blue and Gold Room, St Francie Iotel, atter 
the Fire 
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TH AFRICA 


Br GarpinerR F. Wrenranis 


GENERAL Manacke of tHe De Brers Dramoxn Mines 


fhe following article, whichis the 


rubetaney 


a =e | 
Ware ati 


of an address ta the 


Grograpiie amacnety, largely durtrd from hoo fandsome volumes by Mr 
Gardiner FV iiliams,“T he Diamond Mines of Sauth Afnca,’ anew edition of which 


has been recently published by B. Fuck & Co., of 


iNew Mork, fn ther coork Wr 


iwloms gies on titeresiing account of the Zulus and other Sauth Afnean 
. = : 4h i 4 : ry 1 
nohvrs, of the Borrs and of ther terrible stroggle with the Zulus, of the coming of 


the Gaghsimoan, ond the discovery, exploitahon, and development. of the wonderful 


De Arers nines: 


COW HERE else on the face of the 
earth is there an assemblage of 
workers of such varied) types of 

rice, pationality, and colurimeg ns are to 
be seer in the South African diamond 
fields. There is hardly a nation of Eu 
rope or colony of the British Rinpire that 
lias that Sone representatives. There are 
aclventurers from the Liniterd) Stites. 
\iesico, and South Ameria, and white 
tien from all the colonies of South Aimea 
mingh: with the masses of mative Atricans 
of every shade of dirsky hoe chown by the 
tribes that range from the Cape to the 
hquator Even the Ameticin [nedlian 1 





Phe article and pictures wre copyrighted by Mr-iVilliamis. 


not nuknowrin the feds, one specimen 
at least having resuled there for many 
Vas Add te this motley throng a 
sprinkling of durk Fast [neinns, Malays, 
and Chinese, and the kaleidoscope shitts 
md colorayes of thts habel in the dramiond 
fields may be dimly conceive 

Cinlv shout one-sixth of the workers 
i the nies are whites, anid the larger 
part of these are employed above ground 
cin’ the fhiars, in the workshops, aid m 
the offices of the mining compames. 

The majonmty «i the white workers 
above and below yround have their 
hommes in Kimberley and the other neigh- 














‘ “ula and Mis Ten Wives 





July Workren Of the Dianterne Mines 


346 


boring mining towns. Wages pail to 
European day laborers on the surface 
range from tos, to 15s. (£2.40 to $3,600) 
a dav; mechanics receive higher pay, 
which ranges: from 16s, 8d. to 1 pond 
($4 to $5) per day, and. white miners are 
paid the same rate. Miners who prove 
their competence are given contracts for 
specified! work, by which their earnings 
are usually maternally increased. | 
Employees’ houses in Kimberley are 
scattered through the town and many of 
them own their own homes. Serie of the 
miners hoses cast soo pounds or over. 
In the mines operated by the De Beers 
Company alone more than eleven then- 
sand African natives are employed below 
amd above ground, coniing from the 
Transvaal, Basutoland, and Bechnaria- 
land, from districts far north of the 
Limpopo and the Zamnbesi, and from the 
Cape Colony on the east and the south to 
meet the swarms flocking from Delagoa 
Bay and countries along the coast of the 
Indian Ocean, while a few cross the con- 
tinent from Damaraland and Namayua- 
land and the comst washed by the At- 
lantic, ‘The larger number are roughly 
classed a8 Basutos, Sharganes, M'pni- 
hanes, and #ulus, but there are many 
Batlapins from Beehnanaland, Amafengn, 
and a sprinkling of nearly every other 
tribe in South Africa. Many travel hun- 
dreds af miles, and <ome more than a 
thousanc miles, in order to reach the 
thane fields, and many of these arrive 
half starved and so weak and emaciated 
that they are almost worthless as laborers 
for weeks afterward, The natives, as a 
rule, are generally muscular, sinewy men, 
but not fleshy. ‘Their feet are broad anil 
Rat, but their legs and ans are: com- 
monly well rounded and their thigh and 
shonlier muscles gre large. The living 
skeletons who come in from the far inte- 
rior iistricis of Africa gain flesh as 
rapidly when they reach a field flowing 
with meat and porridge as lean cattle do 
im green pastures. In the early vears. of 
the mines the raw recruits were hooted:at 
and sometimes pelted with stones by their 
kinsmen at the mines, lit of late veare 
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this rough greeting and hazing has very 
largely pissed away. 
THE DE WEERS COMPOUND 


For the fodging and feeding of this 
great foree of native Africans special 


provision ts tia by the erection of farge 


walled enclosures, called compounds, at 
the mines and on depositing floors. There 
are 17 of these compourids on the dta- 
mooie fields; twelve of which are owned 
by the De Beers Company, The largest 
of all is one at De Beers mine, and the 
description af this will serve for all, as 
they sre cs¢entilly alike except im size, 
Fully four-acres are enclosed by the 
walls of the De Beers compound, giving 
ample space for the hotising of its 3,000 
inmates, with an open central ground for 
exercise ail parts. The fences are of 
corrugated iron, Tising ten feet above the 
ground, and there is an open space of ten 
feet between the fence and the buildings. 
At the northern end of the compound 
there is an entrance gaic. Tron cabins 
fringe the inner sides of the enclosure, 
divided into rooms 25 feet by 30 feet, 
which are lighted by electricity. In.ecach 
rent 20 to 25 natives are lode, The 
beds enpplied are ordinary wooden bunks, 
and the bed clothing is usually composed 
of blankets which the natives bring with 
them or bry at the stores in the com- 
pew, where there is a supply of articles 
Lomeet the simple needs of the natives, 
Beswles these stores there is a hospital 
anil dispensary, where any needed medi- 
“iil attention is promptly: given, aml a 
church for religious services, conducted 
by niussionarics delegated by the various 
church denominations: During week 
days this church is-also ner as a school 
fer the instruction of the natives, (Corm- 
partments with entrees “opening 
through the walls are set apart for 
latrines and eared for with strict atten- 
tion to sanitation. In the center of the 
enclosure there-is a large concrete swine 
ming bath, in which most of the natives 
are at times found diving and swimming, 
as is vividly sliiwn in the BCOOMIPMINV INE 
Miwstrations If any fail to show the 
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Swit blath 


oO cleanlneds they are 
ceep tHhernmselyes chest 


eens? rear Lf 





comoripiel 

+. comm Le tent Manager 16 in charee of thy 
comprdind and his assistants ane introstes! 
with the charge of preserving oriler 


mnie enforcing the conponscl regulations, 
The motives look upon the manager aa 
ther preat white chie=l He scttles ans 
clings vehi ¥oarise among them 
Hil in eontunetion with the mine man 
comphunts in peber- 
ence to the amotnt of pay whieh has been 
‘lowed thet car av punishment cr il 
[TenimMent ly their wilite “De Se whicn. 
Hiedicns 1 sav. 18 contrary to the reels 
CI tLs 


rye 
| 
ea 





aCCT IWVeEstiPatts af 


ampound 1s lighted bn electri ity, 
irc livhts being: line within anil withent 
the enclosure, When a peweottier or a 
Himber of talives, for they usally come 
in little al the vite of the 
COMpOUNd Tort ernrpley nner thea roplicanes 
art admitted inte the ey ater only liv 
the immediate cireétion. of thre Wanieer 


iri i i=. mappa i 


or fis aesrtonts 18 ao0n a5 they enter. 
Thee ehothes are searcher!) te prevent the 


We Teers Cowpea 


atieehng moot liqner, playing cards, or 
other forbidden articles: then the officer 
in charge of the dispensary exirines 
ani] carefully. No tls 
eosei] man is piven work, ancl any suffer- 
ing From contagious Wiseises are sent al 
once to a quamtine budding outside the 
cero where tet Dornr prereset 
tor auch cases has been mile. 0 ith 24 
hours A § 4c ex: aura md ct even 
adroitted whi Shows LLY Sypris wd 
ise Late is mele bis ap} Hws te Tin in the enn- 
teh of the COMP’ hee tlaly wistt= the 
Leelee 

Te enter * the Servio’ Of the company, 
ich applicant mrs written con- 
tract fu rte Tnisell te fwe dn the corr 
Pound fol work continnausl+ and faith 
Polly fora period of ar least three Eventi tnee 
Tv ieneer it he At the expira 
Gan Of i ooptratt IY tes c 


are | , F 
CMT: Se pkey atels 


one 





| £ “ 


SEPT wll 


io dwestres 


the applicant 


it he chooses of his contract may be ane 
newed wielefiortels Sth of the natives 
in De beers Compa have been en, 


peeve comtimiicigeh far tay 
more to the ok thi 


Vth <it 
batipany, for 


Servi 


a 
ec 
ih 
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febras 


the more industrious prefer the oertatits 
at wholesome fom! and steady pay to the 
shiftine to any ether occupation that ey 
open te them ar to retum tp them ali 
savage ite 

The ordmary dress col the mates in the 
compote fh Wee) leap Shirt, trewisers, suid 
Thev rarely weut any nnder 
elicit hing, ani when zit work 1 in the mines 
at pulir ot fT te Se ae d troteers, i blanket tL. CF 
oll breech el loth will often be their only 
covering, | Oecasional restos ta the waite 
are startled by the native disregard for 
cover; bs tle fpalives are commonts 
alert to pass the word “uimfas” (warn) 
from. one (Oo another when a lady visitor 
<< ceeti in the romes, aid then the native 
| irkers um tte Le Thr | alieital af Tame Ft if 
cover or hiding 

When any injuries happen to the men 
from aceitlerita in the mines, the suffering 
TrHULIVves = bciya! remirkible fottitnde 101 
bearing pain and enduring the mecessars 





stu eS 


sirvical operations. Their bieotl ts warm 


an] pure, and cuts in their Aesh,.. or 
brie, heal very rapidly, They suffer 
iia rent clise: 1 pode ree the lings, en) 


which are 





cially pu | peuaetieeettit, 
common tialacdies of the native tribes 
‘upside of the mimes az well as withm 
the compounds They can readily obtain 
freeh veeretoalles and fruit, but the 
mie choe of food, such ns mealie meal 


Celery 


ancl red, expec them to altacks of 
echirvy. 
LTrEMPTS To STEAL THE DLAMUERLS 


tn) corporal piinisiinient 1 Ams natives 
tay white employers 1s alowes Lit aby 
is unrily he may be placed in a room by 
himvel? until he can be taken to pat! atte 
charged with whatever 
committed, The 
i petty thieving 

There can be no doubt that the covert 
mirioining of «hamonds would be a fre- 





onhense he has 


most common otfense 





A, Diamond Thiet, and the: Diainonds which he 
had Swallowed aml which were Recovered by 


the Guards in the Compound 


quent practice and canse heavy Insses to 
the wdarnond inining companies tit were 
mat for the compemnd system, which 
makes it inipostible for natives to take 
any clamdmds cut of the compounds with 
them. 

A fine wire netting is stretched over 
the top of the compound to prevent the 
aly tossing of precious crystals over the 
walls, to be picked ap by confederatis 
otttiide the mining areas Preeantions 
are also taken to prevent the smugeling 
away of diamonds fran the compounds, 
and all eommnnication by the natives 
with persons outside the walls is carefully 
restricted. Until the expiration of fis 
contract, no native can go threadieh the 
compound gate except by special permis- 
sion or whet he is taken under cummed be- 
fore © magistrate for some offense. Tf 
convicted, when his term of inprison- 
ment expires or after lie has pai! bis-tine 
he nuzet Tetum to the commpouti anc) com- 
plete his contract. Detore leaving the 
compound his clothes ail person are 
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theroughiy searched to prevent the 
disappearance of diamonds with 
them. £ rt't1is WETe Smetinies Tone 
secret! in clothing, or shoe heels, 
OT Canes, of cans with tolse bist 
tamis—in tact, i anything that the 
natives were allowed to tuke out 
with them, ‘Even this close inspec- 
Hin dit iat bar the practice of 
stenting, od there was an inex- 
plicable trickle of diamonds from 
tnlaoked-for quarters until it be- 
Came Koown that natives on. the 
pelint of leaving the compound were 
swallowing diaunands and) comvey- 
ng then: awry, 

1G Ings. one native had the nerve 
anid capacity to swallow a jot of 
dramoneds worth Fa pots, anil 
Hid net appear te suffer from this 
strain upon his cigestion There 
has beer only one authentic instance 
Where a mattve bas embedded dis- 
mands tn his Aesh: this was chet 
by a native in De Beers convict sta- 
tion, wha made an bicision ander 
the shin bone and concealed several 
small diamonds wrapped in a rag: ‘This 
native had symptoms of tetanus, anid the 
visiting plwsicmn searched the inan's 
body, and foding an ugly looking wounti 
on his leg, cut it open, and to, his reas 
stirprise found orig fall of diamonds. 
The native soon recovered, a wiser; Hf a 
poorer, nan, There is no apparent fear 
of sivallowing any stone which car te 
forced through the throat,and in one in- 
atarice a diamcnl) as bw as @ large chest- 
not and weighing 652 carats was hidden 
for seven clays by this. means. 

The swallowing ofa rough dianwi is 
evidently so easy, but-sm difficult to de- 
tect, that it Was necessary to pot an end 
to the practice by providing a longer 
period af detention and search: At the 
clase of them contracts, natives whose 
terms of service have nearly expired are 
place) together in a comunexdions. room 
capable ot holding two bandred men or 





more. They etter this roam entirely 
f rh r - 
naked. Their clothes and baggage are 


epogited in sack marked in dceordance 





Miners Game to. Work 


with the number on the arm band. Blank- 
ets are supplied for clothimg-and as wraps 
when sleeping, They are fed,-and gen- 
erally well cared for, free of cost to them- 
zelyes. While in the detention room they 
are tinder strict supervision of white 
guards, so that any diamonds they may 





Have swallowed must be left behind. be- 
fore they leawwe. Natives have been 
known to keep diamonds in their Tanlies 
for over seven days. At the endl of five 
davs of detention, generally on Saturday 
moming, they are relented, Meanwlule 
the clothes placed in the sacks have heen 
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theroughly searched, aml departing na- 
ves are not allowed to take au ay with 


Oe ao thong Citi Sa tt rei] In bait, 


the art een required to leave their hn nts 


Oehind, for cenning smopelers ue] to 


danionrds: in ther lint Teele an 
tht the trick not be fle. 


Without cutting govay the oereater 


et ae 
ei ati could 


er | 
Aa 
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Prout atirms the beneficial effect of tle 
restrictions fren dissipation and the Pr eel- 
err i hietet f thie workers i ir 
Thomas H, Leprett, an eri ely independ- 
ent aml ci Mm pecent LITher cat Witness, 
wrote Of lis inspection of the men of the 
compounds “These chaps are well 

(l far, contented, and happy, 1s 


PP yO 


ie 
Care 








Traction Engine for J 


art of the sole af the boot Boots ane 
shoes: and other articles which are not 
lowed to he taken from the compounil 
nivel away to 
Tricnids before theif cwnera lenve. 

It rT Lely be that—Tje pcrtrs compote is a 
“Alonastery of Lalor,” as wins wittil 
said by a lady visiting the fieldé a a eor- 
respondent of the London Ttmes, but the 
testimony ofall careful 
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oMmervers cy the 


arr Ble Ground 


proven by the fact that many have been 
there for wears: and the secret of it les 
it their net being ahle toe wet chink,” 
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The diatnends . tener 
eprouicl which Vears ago 
cushied ap from the mterior of the earth 
arid] filled the throats of voleancues 

Thotsands of tons of this bloe ground 


.* 
= 
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are brought up daily fron a depth vit 
more than one thousand feet and spread 
aver the floors. These floors ure made 
by removing the bush and grass from 
fairly level stretches of ground. After 
clearing the face of the ground it ts 
hardened and smoothed with heavy rob 
lers uritil it is fit tor wse. 

\fter the blue ground has been spread 
cut, it is necessary to wait patiently otil 
the sun and rain have contributed their 
service In disintegrating the treecia. ‘Tlic 
effect of the exposure of this ecurtous 
compoun| to heat and momture 1 very 
remarkable, Large pieces of lle, whith 
are as hurd as sandstone when. freshly 
taken from the mine, soan begin ty erum- 
ble on the depositing floors. To histen 
the disintegration, the bed of blue te him 
rowed several Gmes to turn up the bigger 
lumps and expose fresh faces of thw 
erounid te the sim. Spans of mules were 
originally used to ditag te lieht harrows 
Liaecl rm thease days, hut steam traction 
engines are new emploved fo draw 
wheeled barrows with huge teeth back 
aral forth across the floors; So the prea 
spread of the the Hors lah ike like acmic. wast 
Howe farm where the laborers are pre: 
paring the soil to seeT| 
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The ciamonds are invisible, During 


the fifteen years of my charge of the De 
Beers tines | have never round a dt- 
mon on the Boars, 

Uoder normal conditions soit blue 
cemoiiiied EMNOonTitts shifiiciently pulyerieed im 
frem for to six months, but itis hetter to 
expose it fora longer period, cven lit it 
Whale year 

The ground is: then carried in anto- 
mane trucks to the washing machimecs, 
where it is mixed with water to a. vers 
thin mud and passed through a series of 
pans and screens, Fifty per cent of De 
Heers eround, when well pulverized, will 
pebss thircuigeh eb SCT with holes one- 
sixteenth of an inch square 

When the day's work is completed, the 
PHL, throneh each of which three hiun- 
dred loads have passel, are emyplicd oF 
“cleaned wp, and the coneenthatec ile- 
pons of diamonts, mingled with other 
heavy bot valueless minerals. are ther 
ecmt to ihe pulsator, which separates [he 
diamonds sufficiently for: the sertng 
tables 

The work of picking out tle diamonds 
hy Hand frown the concentrate on the -sort- 
ing tables was, oT (ouret, necessarily 
eliw and tedieus. It was the only chvis- 
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The Old Methord of Separating the Diamonds—Picking them out of the 
pravel by hand. 


ion of diamond oining andl winning 
which seemed beyond the application of 
blind anil unconscious machinery. Ent 
en today are not Inclined to admit that 
anything creatly worth doing is inpas- 
atlale. 

A seTIES of experiments Was initicttes 
by me with the object of separating the 
diationds from the heavy valueless con- 
ectitrates with which they are associated. 
Ln ordinary shaking or percussion table 
Wes cormstricted, stil every known Heats 
of separation was tric] withent success 
One of the emplovees of De Beers, Mr 
Fred Kirsten, was in charge of the ex- 
persmeritig, mnder the supervision of the 
late Mr George Labram, the anager cif 
the larce crushing plant final afterwaril 
mechattic a] engineer to the company 
Sotwithstancdi the fact that the speciic 
ETAVIEY of the ciamond (3.52) wis less 
that, that of several of the minerals as- 
soctated with it..20 that it= separation 
wid seem a sinple matter, it whe 
found im practice to be impossible, owing 





to the slippery nature of the chameond. 


The heavy conentrates carried dinmuamnils, 


did thames fowed away from the per- 
cussion tables with the tailings. When it 
scemmicd that every resource to do away 


with the head sorting had been ex- 
hanstec, INirseten asked to be allowed to 
trv to eateh the diamonds by placing. a 


Cantuel thick grease on the suttace of the 
percission table with which the other ex- 
periments had been made. Kirsten had 
nottoe] that oly substances, stich as axle 
prease and white or red lead, aclhered to 
diamonds when they chanerd to come 
into contact, and he argued to himself, if 
these substances achtered to ciarronds 
ati] nat te the other miterals in the con- 
centrates, why should not diamonds ad- 
here to prease on the table, and other 
minerals flow away? Jit this way the tre 
marknble discovery was made that. cia- 
monds alone of all minerals contained in 
the bine grovnd will adhere to grease, 
ancl that all others flow oway as tailings 
over the end of the PROPS stu table with 
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Antonmatic Diunend Sarter, 


scrarating the chamois. 


After this was detennined 
by thorough experments, more cultable 
6 hiakeing tables were constructed at the 
company's workshops These were from 
time to time improved upon, intl now-all 
the sorting. (except for the verw coarse 
cre) is done by these niithines, whose 
nower of distinction is far swperior to the 
pear eve of the native. Since 

ower o it the affinity oft UTCASE for clin- 
mornds, experiments have been made with 
rubies and sappliures trom Burna, anc tt 
wis found that grease caught these gems 
with the sume certamty that it cateles 
‘iermornds: 

Viter a thorough 


the water 


i 
tie ais- 


trial a nomber oat 
these umniqte diamend-catching tables 
(see picture) were constricted and are 
ww working on De Beers concentrates 
Each shaking table is made of corruguted 
cast-iron plates in five sections, with a 
drop of about an inch fram one division 
to arcather, T reuse is spread on 
the plates to cover them to the top of the 
coOrmlgations, | 
Strange to relate, the 





-* I, 
lic 


descemiling: dia- 


called) the Greaser, the new 
sce Text belw 


retlicel 


moarids stick on the face of the grease, 





war bap lee nil cit hie: minerals ape oOVEer if 
Cinly slut onie=4 or i pe Cent oT 
lianonds is lost by the first table, cima 


these are recovercl alinost to & stone 
WW sii nm the comcentrates are putsse “lover the 
eond table, The chiseriminatwm of this 
sorter is sorely marvelous. Native work- 
ers, althonpeh expertenced in the apne 
uf uhanionds, often pick out soall crys- 
tals.of xircon;or Linteh beart, by etches : 
hut the senseless machine it practically 
Gnecring. It will catch tulies; sapphires, 
atul emeralds as well as dimmonds; but, 
“0 far as it has been tested, it will, not 
Cling to anvihing but a precious stone 
The pea at BL wil At Ls ised l res its power 
to cated mands atter a few hours’ 
work, owing to its becoming more or less 
nixed with particles of water. [tis then 
scrape off the tables, together wrth the 
lamanids adhering to of. placed im a 
kettle male of finely periorated ateel 
pes andl stecitned, ihe Eresise pastes 





ard tk apraitt fit for (ee. 
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Formerly, of 12,000 loads, which is 
about the daily average of the quantity 
washed at De Beers and) Kimberley 
mines, 140 cubic feet had to be ascorted 
by tian. 

When the stones are cleaned they are 
varetully assorted with reference to size, 
calor, and purity and made ap in, parcels 
for sale. For several vears past the De 
Beers Campaeny has sold in advance its 
antiiaal peeiaaion toa synilicate of Lon- 
Hon thamond merchint= who have repre- 
sentatives residing in Kimberley, | 

When the hare statement is made that 
nearly five million trick-loads, or more 
than tout cotllion tons, of ble ground 
hive been washed Inca year, the mind 
only faintly conceives the pirodigiens: Size 
of the mass that) is annually drawn from 
the all) craters anc laboriously washed 


CANADIAN IMMIGRATION 


“HE Canadian Commissioner of 
Emigration i in London, MWe W, T. 
RK. Preston, talking on the euecesstal ef- 
forts of the Canadian governnrent to tm- 
duce emigration io that commtry irom 
Great britam, anid: 
“Five years ago Canada was receiving 
fat. per cent of the total of from 60,000 
to 7o,oou emigranes from Great Pritam 


to Narth America Now she receives 
aver 50 percent In these five veats the 
imnigrint: into Conmidi fre (rent 


Antun have increased from Bo00 adn- 
milly to Os000, Canned Wants poyptt- 
lation, Avnet bonus caf $1.75 per head is 
given by the government to-every emi- 
gration agent in Great [ritain sending 
aut tigrants to settle the land Each 
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atu! corte) for the sake of a few bucket- 
fuls of diamonds. Tt would forma cube 
of more than 430 feet. or a block Jarger 
than atiy eathedral in the warld, and 
overtupping: the spire of Sant FPaal’s, 
while a box with sides measuring two 
feet nine inches would hold the gems, 
Dharnonds are so highly prized and so 
imperishable that the amount of these 
gens in existence may almost be reckoned 
as the total of the werld’s production, 
ranging in valve through hundreds of 
milfions of dolliirs, Mr hung does: not 
estimate a loss of 5 percent ina hundred. 
veirs, and the South Adrcan ciarmneancd 
felis. alone have contributed over S400, 
000,000 in value to the world’s stock. Yer 
the demand increases apace with the 
work's growth in wealth, and no diver- 
sion of the work's fancy is apparent. 


British agncultaral ie ae averages ob 
total cost of 372 to the dian povern- 


intent, sand each continental emigrant costs 
the sumoof $s. Consequently the Cana- 
dian government is paying S& per head 
more for britich than for continental eni- 
rrants. 

The Colenzer of Loudon publishes an 
interview witha firm in that city. which 
makes it its bustness to send chililren to 
Conids The head of the firm stated 
that for S125 they would send) a bov, pov 
lis fare, and: take care of him until he has 
cettled with some farmer. ‘The hoy 1 paid 
from $5 to $2 per month be the farmer. 

he payments by the Canadian govern- 
tient to the emigration agents in earone 
for each emigrant sent to Canada “ac- 
eonrits for the large increase of enmiigra-. 
Hol to that country in recent years. 
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PHOTOGRAPHS OF WILD GAME 


HE Julv member of this Magazine 
A sowill contain an article by Hom. 
Gearge Shiras, 3d, entitled “Mhotegraph- 
ing W id Game with Plashlight anid 
Camera” Jt owill he accompanied try 
more than 60 pictures, nest of then full- 
page illustrations, of deer, bull mouse, 
raccocm, wild cat, parcupine, pelican, blue 
heron, white hercii, gulls, chicks, king- 
fisher, woodpecker, ¢te., taken by Mr 
Shiras during his catnera hunting trips of 
the last Afteen vena. 


THE LURAY CAVERNS 


‘HE Leary Caverns wore visited by 
| about gsoq imembers of the Na 
tional Geograpinc Society on May 1), 
ath! again on May 25 by about 250 more 
members, for whom accommodations 
could not be provided on the first excur: 
stim. Each party, left Washington at 5 
a& om. on a special vestibule train pro- 
vided by the Raltimere aul Ohin Rail- 
road. The menbers were shown thirauch 
the caverns tr squads of 25 each, accom 
prentiod! He intelligent guidles, It 15 prac- 
tically the onanimous opinion of all that 
in beauty and splendor the Luray Cae 
ems eqitol, if thes do mot stirpase, the 
must extravagant. descriptions that have 
een written about them. The forma: 
tions vary as inuch In beauty and weird 
design as the frost cn a New England 
window pane varices fron day to day in 
winter, The cave covers art area Of 10 
acres. [ts lowest point ie 16 feet below 
the surface. 

The Caverns of Luray are situates 
about t2o miles from W ashingrtom, im thre 
famous Shenandoah Valler, in o region 
renowned for the picturcaquencss ot its 
scenery And celebrated for its historical 
meserchati ithe. 

The caves were discovered in 1878, 
and shortly thereafter were opened to the 
paiblic, The full extent of their sobwer- 
rancan depths was not then known, or 
evert suspected, anal not mtil thoroughly 
equipped explormyg parties bar) pene- 
trated seérilingly enilless chambers aryl 
labyrinthine passages were their bourtil- 
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less riches disclosed ancl made gecessible 
io visitors. Since that time the fame of 
the cavers has penetrated the uttermost 
parts of the earth, resulting in the visits 
of many thomsands each vear. Pemoni 
froltt all quarters of the globe—scientists, 
explorers, and towrists—have wandered 
through the wonderful chambers, and the 
general verdict of them tnited testitnony 
8 that Loray Caverns excel all others in 
the combined extent, variety, scientific 
iberest, aml benuty of their caleite fiur- 
mations. Contiparing this great natural 
curiosity with others of the same class, 
it is safe to say that there is probably on 
other cave in the world more completely 
ari profusely decorated with stulactitic 
aril ata lugentitic ormumentatiwon than that 
at [ Ae ke 

Every factlity for visiting all the cham- 
bers and seeing all the wonders in the 
most comfortable manner has been pro- 
vided, Centent walks have been laid, 
stairways, bridges, and iron ratlines have 
been erected where such help was heees- 
sary, and the entire subterrancan palace 
is illuminated by both arc and incan- 
descent clecttic lights. The interior ‘is 


singularly free from dampness or drip- 


ping water, and no special preparation 
for the visit is needed in the matter of 
clothing. Plain clothing and etout shoes: 
comprise the necessary outht, wraps being 
snperfious, 5 the temperature renains, 


winter and sunimer, at about 54 degrees. 


Dr H. C, Hovey, a member of the Na- 
tian Geowraphic Society, inthe Fuce- 
clopedia Britannica, writes of the cive as 
falliws: | . 

“The stalactite display execeds that of 
any other cavern known, and there ts 
hardly a square yard on the walls or ceil- 
ITE that is not thus ornamented. The old 
nuiterial i vellow, brown, or red, and its 
wavy surface often shows lavers like the 


gnarled grain oi: seostly woods: The new 


stalactites growing from the old, and 
nade of hard carbonates that had already 
anec been used, are usually white as 
sw, thomgh atten pink, blue, or anther- 
colored. l@ size: attained by single 
specimens is aurprisiug. The Empress 

Colunin isa stalagmite 35 feet high, rose- 
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colored, and elaborately draped. In the 
canopy above the Lmperial Spring it is 
estimated that 40,000 are visible at once. 

“The ‘cascades’ are wonderful forme- 
tions, like foaming cataracts caught in 
mid-air aml transformed into milk-white 
or amber alabaster. The Chaleedony 
Cascade displays a Variety of colors 
Brand's Coseade, which is the finest of 
all, being 40 feet high and go feet wide, 
is cnauried and wax-like white, each 
tipple anc braided till seeming to have 
been polished, | 

“The Swords of the Titans are mon- 
strous blades, eqght in number, 56 feet 
long, 3 to 8 feet wide, hollow, 1 to 2 feet 
thick, but iirawn down to an extremely 
thin edge, and filling the cavern with 
tones like tolling bells when struck heav- 
Wy by the hand. Their origin, and ‘also 
that of certain 4o-called scarfs and blun- 
Kets exhibited, is trom carbonates depne- 
ited by water trickling down o sloping 
and corrugated surface, Sixteen of these 
alabaster scarfs hang side by side in 
Hovew's Balcony, three white and fine as 
erepe shawls, thirteen striated Hke agate 
with every shade of brown, and all per- 
fectly translucent. Down the edge af 
cach a tiny rill giistens like silver, and 
this 18 the ever-plving shuttle that weaves 
the fairy fabric. 

“The waters of this cavern appear to 
be entirely destitute of life, and the exist- 
ing fata is quite meager, comprising 
only a few bats, rats, mide, spiders, flics, 
and small centipedes. When the cive 
Was first entered the Hoor was covered 
with thousands of tracks of raccoons, 
wolves, and hears—most of them pro 
ably made long ago, as impressions made 
inthe tenacious clay that compased most 
of the cavern floor would remain un- 
changed for centuries, Layers of ex- 
crementitions matter appear, and aldo 
many snmill bones, along with a few large 
ouea, all of existing species, The traces 
of human occupation as vet discovered 
aire pieces of charcoal, flints, moccasin 
tracks, and a single skeleton imbedded in 
a stalagmiite in one of the chasms, esti- 
mated to have lain where found for pot 


more than fiye hundred years, judging 
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from othe present rate of stalagmite 
srowth.” (The members: were shown 
the skeleton pieces, hit it must be con- 
fested| that avivid Imagination was neces- 
sary to see the resemblance to a human 
skeleton. ) 

“Geolomenlly considered, the Luray 
Cavern does pot date hevond the Tertiary 
period, though carved trom the Silmtian 
imestone, At some period lang subse- 
quent to tts original excavation, and after 
many larre stalactites had grown, it was 
completely filled with elacial mud 
charged with acid, whereby the dripstone 
was croded inte singularly grotesque 
shapes, After the tnd had been mostly 


Temovedl by flowing water, these eroded 


forms remained amid the new growths. 
To this contrastmay be ascribed some of 
the most stoking scenes im the cave.” 


NOTES ON THE PANAMA CANAL* 
BELIEVE there are but few who ap- 
preciate the tremendous possibilities 
which the opening of the Panama Canal 
means to all our country, and especially 
to the Southern States. As an evidence 
of how some men regard it, | will quote 
a remark made in tr presence by one of 
the so-called mpeens Of ischistry in this 
country —one of the mon who have been 
most instrumental in the internal develop- 
ment of this nation, one of the men who 
have made our wondertul prosperity pos. 
sible, one of the men who control. the 
Greatest corporation m the South, Tt 
speaking of his holdings in the Tennes- 
sce Coal cand Tron Company, he said: 
“When the Panama Canal i completed, 
every share of my stock in that company 
will be worth a thousar! dollars.” He 
said the opening of that canal will make 
Lirmingham the Pittshurg of the South, 
and will give it the same relationship to 
the tiulf that Pittshurg now has to the 
Atlantic coast. He said the inunensity 
of trafic which originates within 40 
miles of Pittsburg, and which is the mar- 
vel of the world, will be duplicated tn the 


"From an: address by Hon, Theodore PF 
Shonts, Chairman lathmian Conumission, te the 
Chamber of Commerce, Atlanta, Georgia, May 
a0. Toth, 


Notes on THE Panama CaNatL 


Sune territory sutroinding the city of 
Birminghium. He sand) that when he ac- 
quired. lis large interest in. this property 
he id so because of tis abiding faith in 
the development of the Sowely and! be- 
canse of his confidence in the astonishing 
growth which would take place there 
upon the opening of the Panama Canal. 


WHY THE COMMEBSI0N RECOM MENTS THE 
LOCKE CAN AT, 


The present Commission believes that 
the type of canal the people of this coun- 
try wantois the one which will provide 
iderpiate antl ate passage for the largest 
vessels on the sens, and which con he 
comstructed tn the quickest time ond at 
the least cast. “The Commission's recom- 
mchilation, in other wirrds, has been bree 
on the ies that what the people want is 
the tiear-bv practical rather than the re- 
mute ideal It has- therefore reeom- 
mended the construction af an &5-foot 


level fock canal for the reasons that, 


first, in its Juckrinent, it can be completed 
for about half the cost and im half the 
time Of the so-called sea-level canal ; sec- 
ond, because it will Ie adequate for all the 
commerce which can ireasonably be ox- 
pected to seek that route during the next 
150 vears; third, because if the tonnage 
should increase beyond such expectation, 
ttcan be enlarged more cheaply and more 
quickly than the so-called sea-level canal : 
ivorth, because, from the operating point 
of view, large ships can he put through 


more stfely and more quickly than 


through the sea-level; fifth, becaise when 
the fiterest on the difference in cost of 
comstroction ts added to the cost of oper- 
ating, the saving to the government every 
year will be $2,440,000, | 
The so-called sea-level canal is a ileep, 
THITrow, tortinons gorge, which large ships 
cannot mavigate, even according to the 
estimate of the men who recommend that 
type of canal, at a greater speed than four 
miles an her, anc which will contain at 
times, according to the same authority, a 
eerrent im ome direction of tu and sux- 
tenths niles anchor. of venture to sav 
that no large ship, occupying, a= large 
Ships will, go per cent of the prism 
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through which it will piss, can navigate 


at that speed, with that current, safely, 


under its own steam, 

The Jock canul, on the other lend, os 
recncminendtd by the minority of the con- 
stilting board and indorsed hy eur Com- 
fission, will have. 35 miles of free-lake 
nivigation, so that the difference in time 
of putting large ships threnigh the locks 
will be more than offset by their speed 
through the lake portion of their trip, 
which is miite than two-thirds of the en- 
tire length of the conal. 

Inoregand to the capacity, no man ean 
estimate with any degree of necutaey the 
volume of tonnage which will eo through 
the Panama Canal. The only guide we 
cart hove is the traffic of the Suex Canal. 
Paking the development of the traffic in 
the Suez during the 35 vears of its exist- 
ence asa bass and continuing the same 
ratio of inctease until the wear 2600, the 
volume Of trafic passing through that 
canal will be in that year, in round nun 
hers, 42,300,000 tone; ar, estimating that 
the Panarna Canal, if consthuicted on the 
plans which this Commission has recom- 
mended, will be open for traffic in tq1G, 


and estimating that the volume of traffic 


passing through it the first vear will 
THOU fo 5,000.000 tom: (which m the 
best guess that experts have been able te 
make), andl applying the same ratio of 
intrease to that trafie which experience 
his shown to have developed in the Sucz, 
the volume in the year sooo wall Haye 
reached 32,500,000 tons. “The estimated 
capacity af the Jock canal, as reeom- 
niended by our Commission, is $0,000,000 
tans per anntm Unlese the develop- 
ment of the population of the world 
changes the basis of our estimates, the 
type of canal we recommend will be ade- 
quate for all business that may be thrown 
upon at dumme the next 150 vears, 

by simply raising the sides of our spill- 
ways and increising the depth of eur 
locks, we can increase the depth of water 
in the canal so as to take care of still 
larger vescels than the wo-foct ships 
provided for in our jiresent estiinate, 
whereas in a sea-level canal you would 
have to excavate the whole distance for 
every foot of increase made in depth. 


= 
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NOTICE TO MEMBERS 


fn oonmler thit their copies of the Muagazme 
may tet te hese dhuarthg, the summer, meres 
are requested to advise the office of the Na- 
Hom! Goomrophie Society, Hubland Momerial 
Hall, Washington, D.-C. when they will be 
abecit fer a nonth or more and their resulence 
clive, and at these tine to give byeir 
change Of gildress. Magazines are mailed as 
seoont-class matter and the post-ofhoe will not 
forwurll mail of thik character unhews the acd- 
ditiitial postage ts prepaid 


Wasmmeton, DC, fey: po, Foot 

Hditers Nativnnl Geigreaphic Maparine: 

Can vert tell me the origin and meaning of 
the wen!) “Labrador?” 

| notices from a map published aboot 1740 
that the tetra was ther applied to # Woily at 
witter in Cape Hretow Ishuml, Nova. South, 
now known as Uhe Etree dr Lakes, and that 
the bevy of Tad new lowtiwn as Labtader wus 
then called Terra Labradion, : 

Tie nenbern entrance to the Aree fOr 
lokes, a long norrdw passage forming an arin 
of the ee, Waa tort duving the Fererich 


‘ocumpation “Le Bras d'Or" the arn of puld 


Woes th o Freneh corruption of the earlier 
name “Laliradec?” The Feenelt mame still per- 
siete oe Che Pras d'0r," often locally pre 
neooce! “hbrss doer | 
The eaptain of a Cape Breton tilt 
thooght that i was po named because Wowie 
the “doer or entrance to the lakes, but why i 
chreilil, lw called: the “brass”. doce. tie centbel reat 
pereetiely teesagpirie! HL A. Lasetia Mn 


‘The rearen which is called Lahrador was so 
narnnl lw the Portupueice mavigator Caspar 
Cortereal, wlio landed! on the coast ahewt ron, 
He called: the region “Labrador” became it 
wie Hirt that the natives woukl make ex- 
cellint workers or, slaves Corterval male 
ecvera) vowages to the coast, 1490 and coor, 
laniling at pote between Labrador and the 
Ray Fottily, let from tis iat voyage fe alti 
wet meni be heather Migeel, whe aquled in 
ecurch aif lin in tod, wad likewnme lor 

Lalirador had been previously diseqvered, ly 
Tehn Cubot in nag? but aa he huted te mame 
the remian, the oome soplied by (Cortereal, 
“Terra dv Lavraderes” (atl of borers of 
elarce}, clang tr tH. : . . 

The abowe i the uwiial explanation af the 
angi ef, the werd Labrador, Another triddi- 
ton te that a Basyie whaler, called “Labra- 
tor.” petiettated na far as Labrader Bay (now 
Bradere Fliv), soe that as this-bay waa liter 
witch frequent! by BRakgue fidherinen, the 
ine waa extended to the whole const, 

tim genceally belinved that Bras Or is a 
eormiption from the Itian aml oot of French 
eran. The similarity of Arms d'Or anil Lab 
radio ih wry string, however, and it may be 
that both words hove the some origin 
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Hydrology of the State of New York: Cum- 
filed by George W. Rafter 7 
mches, Whustroted Published b 
York State Evdhicatton TWepertirent, Albay, 
Mos. 31.50 . 

The report on the water mnply of New 
York State gree tn detail the statics and 
snrveys of thie Hodson, Genesee, Cywenn, mani 
Black tere as well ae of erery other water- 
way im the state worthy of cousncration, the 
volrme britystieg to the public a renlization of 
the: nnporiinee «fl water an an economic tmn- 
oral, to winch New York State owns much of 
ite vast wealth Papers on ahipecminl propects 
atl thet Water supply, the fitiite wee of water 
Hower inthe state, with tales of the maximum 
art retin thw ot: streins, ure alee chern 
atl stutetical eupparisans of catchments and 
soiree oF wapply The vohome is wel) illns- 
trated pnd ohittorns two Wetache! mapa shows 
ime eoriace conigaratiais aril catehiments, with 
reservations fie New York ety water supply, 


Lan 


bw the New 


Wright Pp. aso, 

THY beste thinees. 

Flartie Ae San. 

The wiew of Briel presented ty this wale 
is thatof a land of prome Worntlerfal pro- 
gress hae heen maile. during the peat len years, 
and with farther development of her natural 
rewnirces Arazil jis the prospect of a. piros- 
perite for the twentieth century which may 
equal that achieved by the United States darime 
the last lecinlrend years 

The Anumon forests supply the weerld with 
robber, arn! Beiiti) sends abroad the major 
portion of ihe coffee consumed: Hracilian set] 
moot euch wooderfal fertility that it responds 
to the dedist cultivation: the tines yibld quan. 
ties oF poli, ailwer, eapper.. amd precios 
states; the traneportanon facilities are greater 
Cun these of amy other Seth Amerhcun 
country, atid the population is mcreasing ae the 
rate af seventeen million to the. century 

The ‘cloking chapters oi natinhal cuptren 
and wharacterietica tell af the life od the ql- 
tine! familirs of Braz and of the primitive 

Wat A, 


“The Mew Brazil” ly Maric Robins 
: gia a te) tiches, “With 


Mitladelphia: Gonrwe 


Eoin of tle Aumeperany, 


“The Discoverers and Explorers of Arter 
ica.” By (hurts Morris. Lippinentt. veo 
$122 
An extellont lnk for youth os well as for 

dtiilte Ite 344 pages contain forty narratives 

of dimmovery oid exploration af the ecnitinent,, 
slums and waters of America The orhele 
story oft the radial copays of W Dew worlil 
is totel, Frente lili cel Lief the Lucky, in 
hie Site Aah i Shir Wear poo, da tlhe 
Mvigatin oof the Nerthwest passe ly 
Annmdein, the Nonweriin, in rece!) some by 
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